Enhanced Antitumor Activity of Monophosphate Ester Prodrugs of Gemcitabine: In Vitro and In Vivo Evaluation.
The prodrug strategy has been explored frequently for a number of marked drugs to obtain better pharmaceutical properties and efficacy and safety profiles. For gemcitabine, a nucleoside analog that has been used widely as a chemotherapeutic agent for the treatment of a variety of cancers, the protection of the amino group from extensive deamination and increase of permeability have been used for oral prodrug development. In the present study, several novel and proprietary monophosphate ester prodrugs of gemcitabine representing different "tail" structures were evaluated for their antiproliferation activities in various tumor cell lines. As compared to LY2334737, a prototype oral prodrug of gemcitabine, the monophosphate ester prodrugs exhibited superior in vitro antiproliferation activity. Among those, compound-3 emerged as a promising prodrug candidate. Data revealed that cellular concentrations of compound-3 were correlated well with its antiproliferation activity and its cellular uptake did not involve human equilibrative nucleoside transporter, suggesting a potential to treat gemcitabine resistant tumors. Compound-3 demonstrated equal or better antitumor efficacy after oral administration as compared to intraperitoneally injected gemcitabine. Taken together, compound-3 has the potential for further development as an orally active antitumor agent.